Effects of oxygen radical scavengers on the inactivation of SS phi X174 DNA by the semi-quinone free radical of the antitumor agent etoposide.
We have studied the effects of oxygen radical scavengers on the inactivation of ss phi X174 DNA by the semi-quinone free radical of the antitumor agent etoposide (VP 16-213), which was generated from the ortho-quinone of etoposide at pH greater than or equal to 7.4. A semi-quinone free radical of etoposide is thought to play a role in the inactivation of ss phi X174 DNA by its precursors 3',4'-ortho-quinone and 3',4'-ortho-dihydroxy-derivative. The possible role of oxygen radicals formed secondary to semi-quinone formation in the inactivation of DNA by the semi-quinone free radical was investigated using the hydroxyl radical scavengers t-butanol and DMSO, the spin trap DMPO, the enzymes catalase and superoxide dismutase, the iron chelator EDTA and potassium superoxide. Hydroxyl radicals seem not important in the process of inactivation of DNA by the semi-quinone free radical, since t-butanol, DMSO, catalase and EDTA had no inhibitory effect on DNA inactivation. The spin trapping agent DMPO strongly inhibited DNA inactivation and semi-quinone formation from the ortho-quinone of etoposide at pH greater than or equal to 7.4 with the concomitant formation of a DMPO-OH adduct. This adduct probably did not arise from OH. trapping but from trapping of O2-(.). DMSO increased both the semi-quinone formation from and the DNA inactivation by the ortho-quinone of etoposide at pH greater than or equal to 7.4. Potassium superoxide also stimulated phi X174 DNA inactivation by the ortho-quinone at pH less than or equal to 7. From the present study, it is also concluded that superoxide anion radicals probably play an important role in the formation of the semi-quinone free radical from the ortho-quinone of etoposide, thus indirectly influencing DNA inactivation.